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So, the variance of the reported values is biased downward from a2.
The infusion of judgment allows the first researcher's result to
influence the second, and the observed variance is smaller than the
underlying variance.

Second, people seem reluctant to accept the true uncertainty inherent
in small samples. Several studies report that individuals frequently
base their expectations on one observation even when they are aware
that historical experience has been widely varied.* The estimates for
the more distant periods recorded in this section seem to suggest such
a telescoping of uncertainty. In some cases, the range of estimates
declined as the forecast period increased, even though the passage of
time should have increased the uncertainties. It appears that, in the
face of higher uncertainty, scientists may look to each other for
guidance.

To correct for the resulting tendencies to underestimate the degree
of uncertainty, estimate ranges are expanded around the computed means?
i.e., the ranges are adjusted either to keep the ranges from contract-
ing over time or to make them consistent with historical experience.
The adjustments are based on our judgment but are undertaken only if
they could be justified by one of these two rationales.

Table 2.14 presents the results of this procedure. The population
growth ranges after the year 2025 are, for example, expanded to main-
tain the 0.5% deviation computed for the 2000-2025 period. The later
productivity ranges are similarly expanded to match the uncertainty
found in the first two periods. Energy price ranges are, finally,
widened in response to the enormous political and economic uncertainties
inherent in the world energy market. The survey of 23 projections for
oil prices collected during the 1981 Stanford International Energy
Workshop (ranging from 10% reductions to 100% increases in the price of
imported crude oil) provide some very rough guidance for our energy
price uncertainty (Manne, 1982).

2.1.2.3   Results

2.1.2.3.1 Levels and Uncertainties of Major Variables

Four types of experiments are conducted with the fully specified
model. In the first, we investigate not only the most likely paths of
emissions and concentrations but also the inherent uncertainty that
surround those projections. This is accomplished by taking 1000 random
samples from the 310 different trajectories. The results of a sample
of 1000 runs are recorded in Table 2.15. Figures 2.12 through 2.16
plot the first 100 of those runs for some of the more important vari-
ables. And Table 2.16 records the annual growth rates of the most
likely path for those variables. Notice that these rates of growth,
particularly those for energy consumption and GNP, conform well with

*See Arrow (1982) and the sources cited therein.